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INTRODUCTION
The Lombardi Comprehensive Cancer Center (LCCC) at Georgetown University (GU) is a National Cancer Institute designated Comprehensive Cancer Center. The Prostate Center at LCCC has a multidisciplinary clinic where physicians and scientists interact to advance state-ofthe-art treatment of patients with the goal of curing prostate cancer and maximizing quality of life. Urological surgeons, radiation oncologists, population scientists, medical oncologists, patient advocates, and basic scientists work together to develop clinical protocols that translate laboratory and technical discoveries to the clinic. Scientists at the Prostate Center are working to discover the molecular causes of prostate cancer and the population-wide impact of the disease. Their research is grouped into several thematic areas including prevention, detection and diagnosis, advancing treatment, and survivorship. Hampton University (HU), founded in 1869, is a dynamic, progressive institution of higher education that is a privately endowed, nonprofit, non-sectarian, co-educational, Historically Black Colleges and Universities (HBCUs). The Department of Biological Sciences at HU has over 400 students and offers B.Sc. and M.Sc. degrees. The Department is ranked as 5th among HBCU's in the quality the B.Sc. program and boasts a retention rate of close to 100%. The DOD HU/GU Prostate Cancer training program had two goals. The first goal was to integrate upper level undergraduate students from Hampton University into the Georgetown Lombardi Comprehensive Cancer Center Prostate Center through research, lectures, seminars, and clinical exposure through a summer research experience. The second goal was to attract talented HU students into the graduate prostate cancer program, particularly at Georgetown University. To achieve these goals, the training program was divided into two parts. Part I (8-12 weeks) consisted of a mentored summer research experience at GU in the laboratory of a training faculty member and attendance at lectures, seminars, and journal clubs that provided a comprehensive scientific foundation in prevention, etiology, and initiation, and treatment options in prostate cancer. Attendance at clinical grand rounds and clinical conferences concerning prostate cancer allowed the trainees to gain an understanding of factors in prostate cancer diagnosis and treatment. Also, during the summer session, trainees attend a weekly graduate school preparation session and were scheduled to take the GRE general and relevant subject tests. During the academic year at Hampton University, Part II consisted of an educational and research component that enhanced the prostate cancer training of the students through enrollment in HU BIO408 -Research Problems. This class consists of seminars/lectures given by the HU and GU training faculty. In addition, the HU faculty served as mentors for prostate cancer research projects and assisted in development of research poster presentations. KEY WORDS: prostate cancer, undergraduate training, underrepresented minorities
OVERALL PROJECT SUMMARY
Throughout the years of funding, we successfully recruited four very talented upper level undergraduate Biology and Biochemistry Majors from Hampton University to work throughout the summer participating in prostate cancer research at Georgetown University. In addition to working on mentored research projects, the students participated in seminars, lectures and clinically oriented meetings. They participated in practice sessions to prepare for the GRE exam. The students all successfully completed the Research Problems course at Hampton University and registered to take the GRE exam this semester if this goal has not already been accomplished.
KEY RESEARCH ACCOMPLISHMENTS September 2015 to September 2017
Aim 1 -Foster collaborations between Georgetown University and Hampton University that will lead to the recruitment of Hampton University undergraduate students into the prostate cancer training program at Georgetown University Medical Center. Applied Course Description -The goal of this course to identify the differences between normal cells and cancer cells using techniques commonly used in molecular biology. This course will effectively train students to identify the appropriate technique for a given research question with a focus on some of the hallmarks of cancer. Those hallmarks are: (1) cancer cells stimulate their own growth; (2) they resist inhibitory signals that might otherwise stop their growth; (3) they resist their own programmed cell death (apoptosis); (4) they stimulate the growth of blood vessels to supply nutrients to tumors (angiogenesis); (5) they can multiply forever; (6) they invade local tissue and spread to distant sites (metastasis); (7) abnormal metabolic pathways; (8) evading the immune system; (9) chromosome abnormalities and unstable DNA; and (10) inflammation.1,2 This lab experience will also reinforce understanding of the central dogma ( Figure 1 ) -the flow of information from DNA to RNA to protein to phenotype, through comparing the phenotype of lung cancer cells from a smoker and a patient who never smoked. The lab will address basic principles in cell and molecular biology, including chemistry, cell structure and function, transcription and translation, enzymes, and principles of cell cycle regulation. The lab will also provide an opportunity to discuss relevant issues in society today (e.g., prostate cancer prevention and treatment, health care disparities) and why prostate cancer is so difficult to treat (e.g. not just one disease, as illustrated by the different genetic changes in the two cancer cell lines that are investigated).
Lab theme: Prostate Cancer
Prostate cancer (PCa) is the most common non-skin cancer and the second leading cause of cancer death among men in the United States (US) [1] . Although there are three wellestablished risk factors for prostate cancer, age, ethnicity, and family history [2] , the molecular mechanisms underlying its development and progression remain poorly understood. Additionally, the factors influencing disparities of PCa in African American (AA) men also remain poorly understood as AA men have the highest mortality rate for PCa of any racial or ethnic group in US. The wide variation observed in the incidence of PCa and mortality rates in AA men are suggested to be multifactorial, with varying effects of genetic predisposition, diet, and other environmental factors. One approach that can help improve characterization of PCa tumors is to identify the molecular mechanisms that drive the aggressive phenotype and to identify the genes associated with aggressive, high Gleason (grade) PCa. So far, molecular analysis of PCa tumors have resulted in the identification of genomic markers associated with adverse outcomes and several groups have attempted to develop genomic profiles that can predict PCa aggressiveness [3] [4] [5] [6] [7] [8] [9] [10] • Define basic terminology and describes concepts in molecular genetics that provide the foundation for implementing and adapting new techniques and assays in cancer research; this will be assessed through lab reports and final exam.
• Determine the difference between normal and cancer cells; this will be assessed through lab reports and final exam.
• Describe the principles of nucleic acid isolation and successfully perform isolations; this will be assessed through successful performance of the lab and the final exam.
• Describe the principles of polymerase chain reaction (PCR), reverse transcriptase PCR and other amplification techniques; this will be assessed through successful performance of the lab and the final exam.
• Describe the principles of nucleic acid electrophoresis and hybridization including Southern and Northern blots; this will be assessed through the final exam.
• Define SNPs and explain the principle of RFLP in genotyping; this will be assessed through successful performance of the lab and the final exam.
• Describe the principles of cytogenetics and fluorescent in situ hybridization (FISH); this will be assessed through successful performance of the lab and the final exam.
• Describe the principles of Immunohistochemistry, ELISA, and Western blot; this will be assessed through successful performance of the lab and the final exam.
• Interpret results in context of other laboratory data; this will be assessed through lab reports.
• Record and communicate cancer research results in a professional manner; this will be assessed through lab reports. 1. The Hampton University undergraduates conducted prostate cancer research for (8 -12 weeks) in the laboratory of a Georgetown University mentor (Drs. Notario, Blancato, Martin Albanese, Rosen, and Dritschilo. In Dr. Notario's laboratory, research project focused on the study of the molecular mechanisms of oncogenesis and involved the investigation of the effects of environmental carcinogens such as ionizing radiation on prostate cancer cells with regard to the expression and activity of cancer genes and their protein products. Dr. Notario's research group isolated and investigates the role of a novel oncogene, termed PCPH, which is conserved in eukaryotic cells from yeast to humans, and cooperates with other oncogenes such as H-ras in the neoplastic transformation of mammalian cells. Ms. Willis studied the "effect of NTPDase inhibition on the malignant phenotype of human prostate cancer cells expressing the mt-PCPH oncogene.
Week of

Dr. Albanese is the Director of the Urogenital Program in the Center for Cellular
Reprogramming at LCCC Dr. Albanese's research focuses on the role of oncogenes and tumor suppressor proteins in the induction and maintenance of genito-urinary and other cancers. Tyler Dickerson and Nadia Holness studied aspects of the in vitro differentiation of conditionally reprogrammed primary prostate cells in the study of prostate cancer.
Dr. Martin's lab has identified the environmental hormones referred to as metallohormones. In Dr. Martin's laboratory, Myron Gilbert, Jasmine Moorman, and Tanisha Maitre studied the role of metals in the development of prostate cancer to define the mechanisms by which metals activate the androgen receptor.
Dr. Blancato's laboratory is studying health disparities and differential responses to prostate cancer treatments. Shannon Anderson worked on a project investigating PTEN and TMPSS translocations in normal and prostate cancer cells during summer 2014. While in Dr. Blancato's laboratory, Jelissa Washington treated prostate cells derived from an African American patient and a Caucasian patient with three chemotherapeutic drugs with different properties used in prostate cancer and compared the metabolomic profiles to determine differences in responses. The analysis of these data is being evaluated for a larger follow-up study 2. Hampton University trainees participated in weekly laboratory research data meetings where they were able to discuss their research findings/ 3. Hampton University trainees attended a seminar and discussion at the local prostate research non-profit, ZERO, The End of Prostate Cancer, in Alexandria, Virginia.
4. The trainees met with Dr. Sean Collins, a Radiation Oncologist at Georgetown who discussed prostate therapy and provided a tour of the facility including the CyberKnife suite. The students presented their research at the Student Research Day at Hampton University which is held each Spring. Each student prepared and presented a poster based on their summer research project.
PUBLICATIONS, ABSTRACTS, AND PRESENTATIONS
Presentations
All participating Hampton U faculty and students were invited to present their research at the Student Research Day at Georgetown University at the end of the Spring term at Georgetown University, but the travel distance between Hampton and Georgetown precluded their ability to participate during the regular semester. 
INVENTIONS, PATENTS AND LICENSES -nothing to report
REPORTABLE OUTCOMES -nothing to report
Topics and Speakers of Oncology Grand Rounds
Oncology 
